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INTRODUCTION 

Purpose and Objectives 

The Mud M e  =ea i n  northeastern Idaho ( f igure  1) has long been a 

center  of ground-water development. Hundreds of wel ls  have been developed 

i n  the  a rea  t o  i r r i g a t e  m y  tnousands of acres  of land. It i s  inportant  

t o  know the e f f ec t  of the  present wel l  development on t he  ground-water 

resource. This information is p.ecessaq t o  allow f o r  mximuI deve lop~ent  

while protect ing established: water r i g h t s .  Knowledge of the  grourd-water 

resource i n  the  Rud M e  area  i s  a l s o  important i n  understanding the  gPoLi0d- 

water system the  Sn&e Plain .  

h3S~re inen t s  of depth-to-water were obtained i n  229 wel ls  i n  t he  Nud 

lake a rea  i n  the  spr ing of 1968, t e n  years a f t e r  sinri lar  masurements were 

ob t abed  i n  t he  spr ing of i958. Comparison of the  two s e r i e s  of ireaSUre- 

E n t S  provides information on changes i n  t he  wound-water resource as a 

r e s u l t  of wel l  development. Pnalysis of t h e  1968 da t a  provides addi t iona l  

in fomat ion  about the  c h m a c t e r i s t i c s  of t he  ground-water system and a id s  

i n  the  study of the  aqui fz r  underlying the  Snake Plain .  

Acknowledgemer,ts 

The k p a r t m n t  of Reclamtion and the  authors wish t o  ackrrowledge 

the  ass is tance of the  Water Resource M d s i o n  of t h e  U. S. Geolorical Swve\: 

i n  tine preparation of t h i s  repor t .  H.  G .  Sisco,  of t he  S ~ ~ v e y ,  provided. 

valuable a id  i n  analyzing t h e  records s e l ec t i ng  wel ls  t o  be measured. 

I ? The U. S. Geological. Survey a l s o  a s s i s t e d  i n  conducting t he  spr ing  iSo t  

measurements c f  depth-to-w~ter. 

Preeoi is  inves t iga t ions  

S t e m s  Wid others  prepared r e c o r t s  on t h e  ground-water reso l rce  of 

the  Mud h k e  area  i n  1922, 1930, and 1939 (Bryar,  S tearns ,  1922, Stear;%, 



Figure 1.--Index map showing the area covered by t h i s  report 



1933, and S t e a m ,  Bryan and Craniiell, 1939). Additional da ta  ;was col iectec 

by Stevens (U. S. Geological Survey) during tine period 1957-61. The 1957, 

1958 and 1959 water leve l  measmements t h a t  a r e  presented l a t e r  ir. the  re- 

port were obtained as a par t  of the  Stevens study. The discussion of sound-  

water geology included i n  t h i s  report  was abstracted from t h e  1939 study of 

the Mud M e  area ( Stearns -- e t  a l .  , 1939) . 
a s t o r y  azd Extent of Ground-bJater Ikvelopment 

Well development i n  the Mud Lake area was i n i t i a t e d  about the tm 

of the c e n t u r  when i r r i g a t i o n  of farm lands begari. Pm.y flowing and non- 

flowing wells were d r i l l e d  during the  1920's. A well inventory conducted 

i n  1929 indicated over 300 wells were being used i n  the  area ( S t e m s  - e t  -. a1 3 

1939, p .  5 ) .  The well  development has continued t o  the present.  T i i s  de- 

velopment i s  graphically depicted i n  f i v e  2 by increasing power der3.d by 

purrps f o r  the period 1946-67. The es t iva ted  present ground-water discharge 

i n  the Mud Lake area  i s  i n  excess of 200,000 acre-feet per  year (Ralston, 

1968, p. 4 ) .  

C-ROrnD-iV'ArnR GEOrnY 

Tne Mud Lake plain i s  bounded on the  north by the beaverhead 2nd 

Centennial fiol?r.talns, on the  eas t  by the  3 ig  Bend Pldge, on the  west by 

the kmhd and Lost Flver Ranges, and merges with the Snake Plain on the  

south. Fne area consists of an undulating la-va p la in  arbd a broad, f l a t  ex- 

panse of lake sedirents.  Cinaer cones and lava but tes  r i s e  above the  plain 

and are  the prorxLnent Copogaphic features. 

Pre-Tertiary Rocks 

Rocks of kSo2oic  and Paleozoic age crop out i n  the mountains ad- 

jacent t o  the Mud Lake plain.  Limestone, shale ,  sandstone, and conglom,-rate 

of Carboniferous and Cretaceous age a re  present i n  the  Beaverhead and 
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F igu re  2.--Well development shown by i n c r e a s i n g  power demand by pumps, 1946-67 



Centennial Mourkains. These mcien t  rocks a r e  so hi@LLy cep-ented arid de- 

famed t h a t  they are m a r l y  impemeabie. !kj~ pound ?cater present would 

probably be l imited i n  both q u m t i t y  ard area l  exteni . 
rn-- , e r t i a r y  Rocks 

Fihyolite and associated -iciicaLc rccks of l a t e  Ter t iary age outcrop 

along the mwiLain R?ont t o  the  north =d eas t  of" t he  Wci Lake plain .  These 

rocks a r e  generally l i gh t  colored, fregmental rhyol i te  and welded ash flows. 

Basalt overlies the rhyol i te  at several  Locatiois. The t o t a l  thiclmess of 

the  Tert iary volcanic rocks i s  unkioJ~~m but  ycbab ly  exceeds 2000 f e e t .  

Most of the wells t ha t  have been & i l l e d  ir-to the rhyol i te  i n  the  Kud Lake 

area have low yields .  

Sedirnentmy rocks of Pliocene i ? )  m e  overl ie  the  older Tertiary vol- 

canic rocks along the mountair: k n t .  ?ese  deposits have an exposed thick- 

ness of approximately 500 f ee t  a-d are ?emar?ts of a l l c s i a l  fans .  

Qu& e--.c. - -,J Tir-. ,-. I, a 'd"rLS 

The Mud Lake p l a in  i s  urderlaLri by larrge voiunes of volcanic rocks. 

These rocks are  predoranantly basalt -v:it'kr a few flows of a ~ d e s i t e .  The 

sources of these rocks were irmumerable volcanic cones ma f lss t l res .  Remnants 

of some of tnese vents form smil h i l l s  on the p i3 in .  Differences i n  

erosion of various c r a t e r s  a i d  nmerous seCihentary iiiterbeds ind ica te  the  

eruption of lava took place i c t e m i t t e n t l y  over a long period of t i n e .  The 

basa l t s ,  extruded 2s t h in ,  low viscosi ty  fio~*!s, =e highly  join%ed and have 

cavernous, s lagtg contacts.  5:m?se fea tures ,  i n  coribina%ion with lava tubes 

and b l i s t e r s ,  provide o3enings f o r  ,gm~,nd-water flow beneath the  Mud W e  

plain .  Ground water moves airnost iximpeded throa@ these rocks and y ie lds  

t o  wells of 4500 gpr: ( g a l l o ~ ~ s  per  millux) with l i t t l e  arawdom a re  cormon. 



W - e  beds ccjnsisting of sane, clay,  ard s i ; t a r e  present near Yud 

Lake. %ese s l i ~ . e n t s  were deposited i n  a s h a l l m  l&e fomed whe;: w.cient 

creeks to t he  norz'r. d i s c h a r ~ e d  ir.xc e styuc'xr-l -7,enressior.. T Q ~  :&e cover- 

ed approxfmtely I46 sqxare ~ J l e s  a t  i t s  hi&& s t a ~  -'. Nmerous m g u l m  

lava boulciers, presem i n  the  lake secif~e:?ts, ;TPI.P ~ r e , s ~ m . k ~ l y  r a f t ed  from 

shore by i c e  d~urL;?c the  wjxter months. T?e lake seC3?ents, which in te r f inper  

with the  p a g e r  basal t  flows, a c t  more as con?ir.inv beds than aquifers .  P. 

high water t ab l e ,  present nem Nud Lake, i s  a r e s l ~ l t  of the  low p e m a b i i i t y  

of tnese s e d h e n t s .  Extensive de l tas  were f'om.ed r*.rhere the  creeks flowed 

. . i n t o  Yne amcie3t lake.  These deposi:~, ~ x s i s t t n ~  p r immuy  of sand and 

gravel,  a r e  located a l o n , ~  the  ;;orthem edcce 3" the  iw;? beds. Sme of these 

d e l t a  sediqents have been penetra tx? ky  ells i n  t he  I4onteview 2rd Cams 

w e a s  and y ie ld  small c ;umt i t i es  cr xa te r ,  

.- 
Alluviu? of 50% Pieistocene a:-.-' i:cloczne a,qe i s  present alon,g t'ne 

major stream valleys arid a lon~t  t he  h i l l  .?rant a s  3ro;ia coalescing fans.  

These fans generall :~ consist  of d e t r i t u s  ilrom the  older  sedirerttary rocks 

exposed i n  the  m w t a i n s .  

Structure  

Toe Miid lake 3le.b i s  bounded t o  the  e a s t ,  north,  and northwest by 

highPy defoy-ed Paleozoic 2-.d Yesozoic rocks. T x s e  rocks m y  be considered 

as ground-water bar r ie r s  because of' t h e i r  low n e ~ e a b i l i t y .  Mud Lake 

p la in  i s  ope= t o  the south m a  west. which indicates  t h a t  m y  ground-water 

flow out of the  basin would proba3ly be ir. s h i s  d i rec t ion .  The Ter t iery  

rhyol i tes  have been flexed i n t o  a l a m e  s5ructuri;l degressior. while the  

basa l t s  of Qmternary ase  h Z ~ e  w.C:er,?one only lccrlc, ~ r k n r  defom!ation. The 

movement of mound water ir. tne  M k  Lake m e a  i s  r a t  believed t o  be con- 

t r o l l e d  by s t ruc twal  featlmes . 



Cats .aed. ir! e v ~ l u a t i n g  water i eve l  charges i n  tne Mud M e  area 

a r e  presenlea i n  tab le  1. The decth-to-water was measx-ed i n  229 wells i n  

the spr ing of 1562. h e  hundred and th i r ty-f lve of these wells were measured 

i n  1958, 28 e i t r ' . e~  i n  1357 or  1959, and 66 were not previously measured. The 

locations of the wells reasre6 are  shown i n  f igure  3. 

L;e;;th-t3-I!jater 

Groixd-rcater levels  axre ,&thin 100 f ee t  of land surface beneath mst 

of the  mad L&.e mea .  'Em depth-tc-water is g e a t e r  t h a ~  200 f ee t  i n  the  

extreme nor the:^., '$esters a16 sout lkm p o p t i o ~ s  of t he  study area, m e  deep- 

e s t  water levels are  gr.es?nt i n  the  extreme northern portion of the area where 

depths-to--water exceed; &C feet. 

m e  s t a t e  eiiglneer has bnsr ci:mgr;d by s t a t u t e  with the responsibi l i ty  

of d e t e ~ h i n c  q t r e  reasonable pu~ccing l eve l  i n  each sound-lwater area  i n  t he  

s t a t e .  Although several  stu?ies have been i n i t i a t e d ,  a reasonable punping 

leve l  for  >he Mu6 h k e  area fies not yet  been determined. The p a r t i a l  re- 

s u l t s  ",at i!s3j.r:e been obtairIed, nowever, l;n&icate t h e t  t he  100-foot depth- 

to-rqater com~cn t o  the Nu6 area i s  above the reasonable pumping leve l  

Ground-1Sa.t e r Flow 

Contolcrs a/' water leve i  elevation using the pring 1968 data  a r e  

presented i n  flgure 3. The contours ind ica te  t ha t  the  general mvement of 

g r o u ~ d  w a e r  is f r o r  the  northeast  t o  t he  southwest. The gradient o r  slope 

of the groil'id-water surface i s  very f l a t  ( 1  t o  2 f ee t  per  vdle)  from the  

vicini ty  of So.b.bcls t o  the j;,cinity o r  Nonteview and Nud i&e. Tne water 

levels  i n  t h i s  area  we Celievea t o  represent e i t h e r  a perdted ground-water 

system o r  2 dax~ed  o r  constr ic tec  ground-water system. Tne contours of' 

water i eve l  elevaticn from h520 t o  '1600 f e e t  (man sea  l eve l  datum) i n  t he  



southern and western portions of the  study area a r e  believed t o  represent 

the  aeeper: more general ,roi&nd-water system urderlyhng the Snake Plain.  

Tne gradient i n  t h i s  area  i s  approximately 10 f ee t  per mile. The water 

levels  in a nmber of wells do not confom t o  e i t h e r  the  upper leve l  o r  the 

more gsneral lo'ier systerc. These water levels  range -*om. 4700 t o  4760 f ee t  

i n  elevation,  above the highest l eve l  i n  the  lo~twer. system and 20 f ee t  below 

the lowest l eve l  i n  the perched zone. %is  intermediate zone might be e i t h e r  

a s ingle  o r  s e r i e s  of lower perched zones, o r  s i m ~ l y  the downward flow of 

water over the  edges of the  interaedded sed inmts .  

7 7 *ater-Level Chaqges 

The 1958-68 water-level changes for  135 wells i n  t he  Mud M e  area 

a r e  presented i n  f igure  4.  :,:ate*.-level changes f o r  the  perioes 1957-68 and 

1959-68 a re  presented f o r  28 adcStiorral wells.  Vie data do not indicate  any 

general change i n  water levels  i n  t he  10-year period. Eighty-six percent 

of tine wells had changes between plus o r  r h u s  5 fee t .  Only 6 percent of 

the  wells indicated a water-leve: change of 10 f ee t  or  g rea te r  during the 

10-year period. 

The water-level changes t h a t  have occurrea m y  be r e l a t ed  t o  t he  

contour rrap of water-level elevation presenked i n  Mgwe 3. h l y  &nor 

water-level changes occurred i n  t he  upper zone norti? mci eas t  of Mud Lake 

and Monteview. Small r i s e s  and declines were noted i n  t he  generzl ground- 

water system i n  the southern and western portions of the  study area.  Most 

of the la rger  changes occurred i n  wells t ha t  have 1968 water-level elevation 

ranging *om $700 t o  4760 f ee t ,  t ne  intermediate zone snol~m or; :&we 4. I n  

order t o  evaluate the  water-level i n  t h i s  zone, t he  location,  

depth, and water-surface elevation of t he  wells with chznges @eater  than 

5 f ee t  ue presented i n  f igure  5. Tne la rges t  meas of water-level change 
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a r e  along the  western and southern edges of t he  upper zone. De-clines from 

- 1, 5 t o  29 f ee t  have occurred i n  T. 7-6 I<. , I?. :U E. at .r;azer l eve l  elevations 

from 4756 t o  4780 f ee t .  E s e s  of 5 t o  15 f e e t  m e  C ~ ~ T S I :  i n  T. 7 N., R. 34- 

36 E. a t  approximately the  stme elevat ion.  Other water-level changes a r e  

shown on f igure  5 t o  the  west and scirtb cf t h e  =eas described above. These 

declines vary with the  depth and l o c a t i n  of tiie well,  m.r: the  depth-to- 

water. 

The large changes i n  water-level e levat ion m e  believed t o  occm i n  

aquifers  l imited i n  ve r t i ca l  extent by seahent;iqj s t r a t a .  'I'nese s t r a t a  

impede the  downward flow of water from tine upper zone and form small perched 

zones a t  lower elevations.  The water l eve l s  i5 tnese smell perched zones 

are subject  t o  l a rge  f luctuat ions  a s  a i"esul",f' ccbmges i n  recharge. The 

sedimentary s t r a t a  become more dis~o?Itin~c;LE to the  sou.tin and west allowing 

water t o  mave downward t o  the  gene-al aqaifer' system. 

S-fl@/l";jD CO!JCL-r>13?JS 

Water levels  beneath mst of W.e ?ad Lake a rea  a r e  within 100 f e e t  of 

land surface.  Tne depth-to-water i s  g e a t e r  than 200 f e e t  i n  t he  extreme 

northern, western, and soiutiiem portions of' t he  study area.  '=he depth-to- 

water of 100 f e e t  o r  l e s s ,  connon t o  mst of the  rM!riCi Lake area ,  i s  above 

the  preliminary estimate of t he  reasonable p a p i n g  leve l .  

Contours of water-level e levat ion i n  t he  Xud Lake a rea  based on the  

spr ing 1968 masurements indicate  flow ~frorn. t he  northeast  t o  the  southwest. 

Upper, intermediate, and lower zones delineates by the  contours. The 

upper and iol.ver zones have gradients of approxircately -3 and 10 f e e t  per  mile 

respectively,  while the  intermediate zone has a s teeper  gradient of 20 f e e t  

per  mile. 



The water-level change da ta  indicate  t ha t  t he  ground-water levels  i n  

the  Mud Lake area  have riot chmged sip.i,"icu?tly during the  period 1958-68. 

Eighty-six percent of the  wells  measured d id  not experience water-level changes 

of plus o r  minus 5 f ee t  i n  t he  10-year period. P4ost of the  wel ls  with changes 

of 5 f e e t  or  m r e  draw water from ar, intermediate zone between the  upper zone 

at Mud Lake and the  deeper more general aquifer  system. The changes do not 

represent a s ign i f ican t  portion of the  pound-water resource of tine Mud Lake 

area .  

The present wel l  development has not ~ i ~ i f i c a n t l y  a l t e r ed  the  ground- 

water resource iE the  Mud -Lake mez .  Additional wel l  development can occur 

without causing widespread 6eclines i n  wacer l eve ls .  Specif ic  areas  near Mud 

Lake m, however, show loca l  cieclines and ~ i s e s  as the  recharge varies i n  

m p i t u d e  and location.  



Well Locat ion 
Number 

5N 32E 36 ad 1 

5N 33E 10 cd 1 

1 3  bd 1 

17 ad 1 

23 dd 1 

5N 34E 1 dd 1 

g b d  1 

29 da 1 

5N 35E 1 cc  1 

5 bb 1 

6 b d  1 

6N 32E 11 ab 1 

26 cd 1 

36 ad 1 

6N 33E 10 db 1 

11 ad 1 

11 da 1 

26 dd 1 

6N 34E 4 bb 1 

6 a a  1 

6 c d  1 

10 cb 1 

Year 
D r i l l e d  

1952 

1953 

1953 

1953 

1953 

1967 

1950 

1953 

1959 

1959 

1956 

1952 

1956 

1949 

1965 

1967 

1960 

1952 

1957 

1962 

Depth of 
Well 

( feet )  

405 

428 

405 

334 

410 

553 

425 

300 

300 

301 

266 

322 

292 

630 

351 

332 

312 

27 

400 

19 2 

12 

Dianeter 
o f  Casing 

( inches  ) 

5 

8 

8 

6 

6 

20 

6 

6 

24 . 

6 

16 

6 

8 

8 

20 

15 

12 

6 

36 

18  

12 

15  

Eiev.  
L.S.D. 

( feet)  

4839.4 

4786.2 

479'1.6 

4771.6 

4812.4 

4788 

4791.3 

4877.5 

4759 

G7y0 

4790 

4789.8 

4787.9 

1785.6 

4784(e) 

4785(e) 

4775 

q 8 4 . 3  

4782.9 

4783.3 

4785 

4781.3 

1968 58-68 
Elev.  10-year 
W.S. W.L. Change 

( f e e t )  ( f e e t )  

4511.0 

4533.3 -1(a) 

4529.9 O(a) 

4543.7 6 (a )  

4527.6 O(a) 

4541 

4535.1 O(a) 

4528.1 0 ( a )  

L524 

4543 -4(b) 

4542 

4582.0 o(a) 

4567.7 l ( a )  

4563.7 l ( a )  

4681(e) 

4669(e) 

4660 

4551.4 - i(a) 

4755 -1 

4703.1 -15 

4632 

4771.1 2 



T.!BLE 1 

h"JUR0XEIC DATA (Corit 'd.) 

We11 Location 
Number 

6N 34E 22 ba 1 

22 ab 2 

23 ab 1 

6N 35E 1 da 1 

4 a a  1 

5 d a  1 

7 cc 1 

10 c a  1 

11 cd 1 

12 ab 1 

12 dd 1 

12 be 1 

15 aa 1 

1 5  be  1 

17 bb 1 

26 ba 1 

27 ah 1 

27 dda 1 

32 dd 1 

33 cd 1 

6N 36E 5 adb 1 

5 bdb 1 

B p t n  o f  Diameter 
Year Weli o f  Casim 

Dri l led  

1944 

1938 

1954 

1929 

1950 

1929 

1951 

1966 

1967 

1965 

1947 

1966 

1954 

1957 

1957 

1955 

1956 

1959 

( f e e t )  

262 

267 

270 

375 

185 

204 

253 

133 

120 

152 

196 

150 

132 

137 

215 

307 

35c 

260 

292 

400 

190 

188 

- 18 

( inches  j 

6 

5 

6 

18 

6 

6 

6 

< 0 

5 

16 

8 

18 

6 

6 

6 

21 

20 

20 

6 

16 

16 

20 

E e v .  
L.S.D. 

( feet )  

4786 

4766.6 

4785.6 

4793.7 

4785 

4783 

4782.5 

4782. 9 

4787.5 

4785 

4784 

4786 

4787.5 

1786 

47E3.8 

4790.6 

4796 

4798.7 

4789.2 

4792.3 

4857.4 

4841 

1965 
Elev. 
W.S. 

( f e e t )  

4683 

4648.8 

'1567.8 

4711.1 

4614 

4602 

4586.9 

4694.8 

4694.8 

4696 

4639 

4694 

4695.4 

4696 

4591.4 

4574.7 

4559 

4564.9 

4 9 6 . 7  

4547.9 

4724.4 

4743 

58-68 
10-year 

d . .  Change 
( f e e t  

2 

1 

6(b)  

3 

4 

0 

2 

0 

-5 

0 

0 

l ( a )  

7 

0 



TBLE 1 

HY;)ROKGIC DATA ( Cont 'd. ) 

Well Location 
Nmber 

6 N  36E 6 ak 1 

1 1 a a  2 

12 bb 1 

15 aca i 

27 baa 1 

35 da 1 

36 ba 2 

6 N  373 19 cdc 1 

20 cbd 1 

7N 33E 2 db 1 

3 d a  2 

4 a a  1 

11 dd 2 

1 2  cc 1 

13 ak 1 

13 bb 1 

13 bb 3 

13  dac 1 

14 dd 1 

15 ba 1 

16 ba 1 

23 bc 1 

Depth of Diameter 
Year Well of Casing 

Dril ied ( f e e t )  (incnes) 

E l m -  
L.S.D. 

(feet) 

4792.5 

4820 

4810 

4e75.3 

4884.5 

4795 

4750 

4769 

4810.3 

4786.4 

4789.3 

4790(e) 

4786.2 

4790 

4789(e) 

4789(e) 

4789(e) 

"i87(e) 

4787(e) 

4786(e) 

4786 

4784(e) 

1968 
Eiev. 
W.S. 

( f e e t )  

4720.5 

4743 

4754 

4723.8 

4700.6 

4753 

4722 

4741 

4777.3 

4730 

4763.1 

4710 

4752 

4749 

4750 

4781 

4781 

4750 

4711 

4690 

4647 

4696 

58-68 
10-year 

W .L. Change 
( f e e t )  

0.5 

-903) 



TABLE 1 

H Y D R O ~ I C  DATA (Cont 'd .)  

Well Locat ion 
Number 

7N 33E 23 c c  2 

7N 34E 3 ba 1 

3 b a  2 

3 c d  1 

4 b c  1 

4 cdc 1 

k d a  1 

5 d a  1 

5 d a  2 

5 d a  3 

10 bb 2 

10  bc 4 

1 3  a c  1 

1 3  dc 1 

19 bb 1 

23 aa 1 

23 ba 2 

23 ba 3 

24 aa 1 

24 ab 1 

24 bb 1 

25 da  1 

Year 
D r i l l e d  

1953 

1953 

1953 

1953 

1949 

1955 

1930 

1951 

1951 

1958 

1951 

1943 

Depth o f  Diameter 

(feet) 

52.5 

75 

75 

57 

57.3 

67 

25.1 

21.6 

46 

65 

501 

5 1  

126 

72 

77 

24.7 

135 

100 

9 1  

74 

410 

- 20 

Elev.  
L.S.3. 

( f e e t )  

4783.9 

4797.7 

4799.1 

4797 

4795 

479i. 8 

4792.4 

4789.9 

4789 

4791 

4791.2 

4791.2 

4799 .6 

4791.8 

4783.8 

4793.1 

4791.8 

4791.8 

4791.6 

4791.6 

4793.4 

4793.1 

(feet) 

4772.6 

4780.3 

4784.3 

4785 

4786 

4784.6 

4785.1 

4785.9 

4787 

4784 

4783.9 

4783.9 

4783.7 

4784.8 

4779.6 

"73.5 

4782.9 

4783.5 

4783.6 

4783.7 

4783.3 

4759.5 

1968 58-68 
Elev. 10-year 
W.S. W.L. Cnange 

( f e e t )  



T.mm 1 

KMiROLOGIC DATA (ContTd.j  

Well Location 
NMer 

7N 34E 30 aa 1 

7N 35E 1 da 1 

l d b  1 

6 b a  1 

9 a d  1 

13  cc 1 

13 cc 2 

13  cc 4 

13  cc 5 

18 cc 1 

19 ba 1 

19 bc 3 

20 cbd 1 

20 dd 1 

22 da 2 

22 dd 1 

25 bb 1 

25 cc 1 

25 cc 2 

26 dd 2 

27 ab 1 

27 ba 1 

Year 
Drilled 

1956 

1957 

1934 

1934 

1957 

1959 

1957 

1957 

1957 

1953 

1954 

1954 

1952 

1954 

1945 

1939 

1945 

1934 

1930 

Depth of  Dianieter 

(feet) 

1 4 1  

174 

20 3 

30 

112 

19 

36 

132 

105 

160 

58 

99 

36 

45 

83 

65 

6 5 

55 

30 

30 

- 2 1  - 

well  of  Casing 
(inches ) 

Elev. 
L.S.D. 

(feet)  

4781.8 

4793.9 

4799.7 

4849 

4867 

4792.3 

4790.6 

4793.7 

4794.3 

4796.9 

4803.3 

4790.2 

4818.: 

4798.8 

4791.4 

4792.5 

'1788.3 

4792 

4794.4 

4792 

4788.5 

4789.7 

1968 
Elev. 
W.S. 

(feet) 

4779.4 

4784.2 

4790 .0 

4777 

4786 

4782.1 

4782 .O 

4785.2 

4784.1 

4773.7 

4783.5 

4784 

4782.8 

4780.3 

4785.6 

4782.2 

4781.7 

4779 

4776. 0 

4783 

4781.7 

4783.5 

58-68 
10-year 

W.L. Char-ge 
( f e e t )  

103) 

-4 

1 

1 

4 

-2 

-1 

1 

- l ( b )  

6 

1 

-1 

0 

14(b)  

3 

-1 

1 

-2 

1 

1 

0 

5(b) 



TABLE 1 

hWROj;CP3IC DATA. ( Cont ' d . ) 

Well Location 
N m b e r  

7N 36E 1 ad 1 

2 a a  1 

4 b c  1 

6 b b  1 

6 d a  1 

6 d b  2 

e b b  1 

10 aab 1 

10 dd 1 

12 adc 1 

1 3  aa 1 

1 3  ad I 

15  cb 1 

22 abd 4 

23 bc 1 

26 ab 2 

27 ad 1 

29 dbb 1 

31 bab 1 

32 ab 1 

32 bb 1 

33 aaa 1 

Year 
3 r i i l e d  

i955 

1945 

1954 

1933 

1957 

1961 

1954 

1956 

1956 

1947 

1947 

1935 

1952 

1952 

1946 

l948 

1953 

1967 

Depth of 
\<el1 

( f e e t )  

mar;iezer 
o f  Casicg 

( inches )  

E1ev. 
L.S.D. 

(feet) 

4933 - 3 

4831 

4805.8 

4798.2 

4797.2 

4795.1 

4800.3 

4885 

4812 

4903 

4851.9 

4829.4 

479"" 4 

"191.7 

4807.3 

4797.5 

be00 

4790.4 

4785.4 

4791.6 

4798.8 

4805 

1968 
E1w.  
Tb? . s . 

( f e e t )  

4789.3 

4592 

4789.6 

47'59.3 

4788.2 

"189.4 

Q7e8.3 

4787 

4782 

4793 

47'57.4 

4787.5 

4787.0 

4785.3 

4786.4 

4767.1 

4759 

4782.8 

4759.7 

4783.8 

4781.4 

4748 

58-68 
10-yew 

I .  . Cnarige 
( f e e t )  

1 

7(b)  

i 

G 

G 

0 

0 

1 

1 

0 

0 

0 

1 

0 

1 

5 

2 

0 



TABLE 1 

HY!lRGLXIC DATA (Cont'd 

Well Location 
Number 

7 N  36E 33 cb 1 

3 4 m  1 

35 ace 1 

7N 37E 4 adc 1 

5 cbc 1 

6 dcc 1 

9 acb 1 

10 cad 1 

14  cbc 1 

28 ccd 1 

8N 32E 12 ad 1 

8N 33E 1 ba 1 

3 %  1 

4 b b  1 

9 d a  2 

10 bb 1 

10 c a  1 

14 ab 1 

15  ab 1 

15  dc 1 

17 bb 1 

20 cb 1 

Year 
Drilled 

1951 

1966 

1964 

1963 

1964 

1967 

1922 

1960 

1957 

1964 

1962 

1964 

1963 

1966 

1953 

1959 

1960 

1963 

1958 

Well 
( f e e t )  

367 

150 

100 

135 

135 

205 

115 

242 

93.3 

135 

335 

214 

385 

400 

338 

200 

245 

220 

200 

400 

350 

- 23 

Diameter 
of  Casing 

( inches  ) 

1 3  

16 

20 

20 

6 

20 

20 

20 

6 

8 

20.75 

20 

20 

20 

8 

20 

16 

18  

20 

20 

20 

20 

Elev. 
L.S.D. 

(feet) 

4808.0 

4820 

4816 

4858 

4908.4 

4919 

4855 

4848 

4863.8 

4848.5 

4980(e) 

4810(e) 

4809(e) 

4812(e) 

4809(e) 

4810(e) 

4809(e) 

4806.6 

4807 

4805 

4815(e) 

4875 

1968 
Elev. 
W.S. 

(feet) 

4782.7 

4746 

4754 

4787 

4789.1 

4791 

4791 

4789 

4787.7 

4784.6 

4717 

4748 

4607 

4549 

4715 

4689 

4737 

4754.4 

4733 

4745 

4587 

4644 

58-68 
10-year 
W.L. Change 

( f e e t )  

2 

1 

1 

0 

7 

-1 



(feet) 

4745 

4786 

4783.9 

4783 

4785 

4791 

4739 

1792 

1581 

4567 

4676 

4729 

"73 

4787.5 

4788 .O 

4790.1 

4789.; 

4778.6 

4788.3 

4787.8 

4788.4 

4789.9 

1968 58-68 
Elev. 10-year 
2 .  W.L. Chmge 

(feet 



TABLE 1 

HYDROLOGIC DATA (Cont'd.) 

Well Location 
Nwber 

8N 34E 18 ca 1 

19 ac  1 

20 bd 2 

20 da 1 

21 ab 1 

21 da 1 

2 2 a a  1 

23 be 2 

23 ca  1 

26 cc 1 

27 cd 1 

27 dd 1 

28 ab 1 

28 bc 1 

28 cc 1 

29 cc 1 

31 ba 3 

31 ca 1 

33 ba 1 

3 4 a a  1 

8N 35E 29 cc 1 

8N 36E 9 ace 1 

Year 
Dri l led  

1947 

1953 

1950 

1946 

1956 

1953 

1953 

1955 

1955 

1954 

1953 

1946 

1954 

1938 

1947 

1943 

1954 

1959 

1955 

1914 

Depth of 
Well 

(feet) 

M m e t e r  
3f Casing 

(inches ) 

16 

16 

20 

22 

26 

2 t  

30 

24 

24 

24 

24 

31 

20 

1 2  

24 

18 

24 

30 

24 

6 

6 

- o1ev. 
L.S.D. 

(feet) 

4811 

4817.1 

4813 

4812.4 

4825.1 

4804.2 

4824.7 

4826.2 

4833 

4813.9 

4815 

4809.4 

4803.9 

4800.1 

4803.7 

4796.8 

4795 

4793.9 

4733.7 

4820 

4979 

4812 

1968 
Elev. 
W.S. 

( f e e t )  

4786 

4785.6 

4785 

4785.4 

4776.6 

4756.4 

4786.9 

4787.4 

4788 

4789 .0 

4790 

4785.6 

4784.2 

4781.4 

4786.2 

4782.0 

4784 

4785.1 

4675.8 

4797 

4787 

4794 

58-68 
10-year 
X.L. Cnange 

(feet)  

1 

2 

3 

-1 

-9 

-29 

0 

0 

4 

3 

4 

0 

0 

-4 

0 

-2 

0 

2 

1 

16 (b )  





IIYDf(OiOG1C DATA (Cont'd.) 

Well Location 
Number 

33 cbb 1 

10N 34E 22 cc 1 

31 cc 1 

10N 35E 6 da 1 

e b b  1 

13 cc 1 

10N 36E 21 ca 1 

1 l N  35E 15 cc 1 

31 bd 1 

36 dd 1 

(a) 1957 Measurement 

(b) 1959 Measurement 

Year 
Dri l led 

1962 

1954 

1944 

1949 

1903 

1960 

1956 

Depth of Diameter -- oiev. 
Weil of Casing L.S.D 

( f e e t )  ( inches) ( f e e t )  ( f e e t )  

4787 

4756 

4741 

5128 

4998.7 

4794 

4791.5 

5223 

5125 

4896.9 

1968 58-68 
Elev, 10-year 
W.S. W.L. Change 

(feet)  

( e )  Land Surface Elevation Estimated 
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